non-recombining region of the chromosome pair that carries the sex determining genes forms only part of the chromosome, as in papaya [4] and the three-spined stickleback [5] .
The initial reason for evolving lack of recombination between Y and X (or Z and W) chromosomes is probably because they originally carried sex-determining genes, and recombination between these genes would have produced disadvantageous sexual phenotypes [2] . It is thus not surprising that small nonrecombining regions exist: these are presumably the regions where the sex-determining genes are located. But why do many sex chromosome systems have much larger non-recombining regions?
Such systems might have been created by chromosome inversions, which when heterozygous suppress crossing over across large regions, potentially including many genes other than those involved in sex determination, and contributing to the evolution of chromosome heteromorphism. The evolutionary pressure for this wider reduction of recombination is thought to come from the existence of loci with alleles that are sexually antagonistic -one allele is beneficial to males but harmful to females, and the other has the opposite effect. There is an obvious selective advantage to ensuring that such loci are closely linked to the sex-determining region [1, 6, 7] .
These ideas apply to genes that are already on the sexdetermining chromosome; linkage between sexually antagonistic loci on an autosome and the sex-determining region requires translocations bringing material from one chromosome onto another [8] . Translocations between the sex chromosomes and autosomes, creating 'neosex' chromosomes, have indeed become established in a variety of taxa, most often involving Robertsonian fusions between sex chromosomes and an autosome. For example, the Drosophila pseudoobscura X is made up of two arms, one homologous with the D. melanogaster 3L chromosome arm and one with its X (Figure 1) . The eutherian mammalian Y is also a composite, made up of a part that was already X-linked in marsupials, and a part that became X-linked more recently, and which is still autosomal in marsupials [9] . An X-autosome fusion followed by a Y-autosome fusion (or vice versa) must have been involved in this case, as some genes in both parts are now present on the X as well as the Y. The DNA sequences of those still present in the added part have much lower X-Y divergence than the others, consistent with their alleles having stopped recombining more recently.
It now appears that the duckbilled platypus, a monotreme, is an extreme example of multiple Figure 2 ). One member of the chain is homologous to the ancestral X of mammals, and the chromosomes that segregate from one another correspond to pairs of X-and Ylike chromosomes, the Y-like ones being seen only in males [10, 11] . Another member of the chain -at the opposite end of the chain to the 'X' chromosome -carries the DMRT1 gene, located on chromosome 9 in humans; DMRT1 mutations cause sex reversal of males. DMRT1 is carried on the Z chromosome of birds, and has been proposed as the bird female determining factor. Grützner et al. [11] suggest that the original platypus sex chromosome pair involved the one carrying DMRT1, not the homologue of the mammalian sex chromosomes. But the evidence for a role of DMRT1 as primary sex determiner in birds is weak [12] , so this finding could simply be coincidental, rather than implying a 'partly birdly, partly mammaly' sex-determination system for the platypus.
Although these findings seem odd, the platypus is far from uniquely anomalous [ 
